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The continuous reporting from the major exchanges (e.g., New York Stock pyrh a n 0 P 
Chicago Board of Options Exchange, et al . ) of financial 'market da tf such as stock 
trades, option premiums, securities transaction volume and the like is 
denominated m the art as the "ticker data feed", which normally includes 
transaction price and volume data associated with a trade keyed to a "ticker 
pmbol representing the security traded. Ticker feed data are created when a 
trade is actually made on the floor of the exchange. As such, the ticker data 
feed includes only the raw trading information reported by floor brokers Sd does 
not usually include derivative financial data such as accumulated volume, price 
extremes over selected time intervals, statistical trends, and consolidated data 
for securities traded on several independent exchanges. Moreover, the ticker data 
feed is unresponsive to requests for current financial market data for specif if 

d!t™ eS ; Wh ^ Ch 2" r ai ^ ble ° nly fr ° m SOme ^tabase in which the ticker feed 

data are stored and updated. 



DEPR: 



Some input feeds provide consolidated ticker stream data from many different 
exchanges. For instance, the Securities Industry Automation Corporation (SIAC) 

i tW S streams identified as the Consolidated Tape System (CTS) and 

the Consolidated Quote System (CQS) . The CTS feed conforms to the latest revision 
of the Consolidated Tape System (CTS) Vendor Communications Interface 
Specifications of Jun. 10, 1986. The CQS stream conforms to the latest revision 
of Consolidated Quotation Service (CQS) Vendor Communications Interface 
Specifications of Apr. 15, 1987. Both the CTS and CQS input feeds provide ticker 
stream data from the New York Stock Exchange, American Stock Exchange, Midwest 
Stock Exchange, Pacific Stock Exchange, Philadelphia Stock Exchange, Cincinnati 
Exchange, Boston Stock Exchange, Third Market Exchange, Instinet Exchange 
Consolidated File Exchange and the Chicago Board of Options Exchanqe Equities 
Stream. 

DEPR: 

Each of these ticker stream input feeds consists of a stream of input messages 
each conforming to a specific predetermined input message protocol. As used 
herein, an input message consists of a packet of financial market data organized 
according to an input message protocol. For example, a single input message may 
include a ticker symbol identifying a particular security, a bid price, an ask 
price, a trade price, a trade volume, a timestamp and other header and error 
correction data. Input feed subsystem 5 0 accumulates each such input message and 
passes the complete input message to the message conversion subsystem 52. 

DEPR: 

DQA subsystem 64 provides an interface for manual processing of corrections, 
errors, exceptions and administrative messages that cannot be automatically' 
processed. DQA subsystem 64 also provides an interface for manual maintenance of 
market data file 58. Although data records for new securities can be added to 
market data file 58 as updates for new ticker symbols are received, this process 
is manually monitored through DQA subsystem 64, which also provides for the 
manual addition, deletion and adjustment to data content needed to accommodate 
financial market circumstances such as stock splits and dividend payments that 
are unreported in the input ticker streams. 
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Custom feeds management subsystem 78 receives requests from the underlvi™ 
DEPR: 

58 C LJ^- al J nSt fu Ce ° f messa 9 e validation subsystem 56 reads market data file 

mLL^Iar^icuLr's^^ritTis 6 not^ T*'? ^ » incominglnte^naf ^ 

fno ^ P^Licuiar security is not found, subsystem 56 adds the securitv to 

su^ystem S 56 9 in S Cn^ fined P aramet - set ^ new data records Additional, tn* 

Th... .uto«.tic ticke r symbol additions, deletions and chaws. 2 J ~„.™?2 9 

DEPR: 

Message validation subsystem 56 also performs the derivative data calculations 

-£v hi«h. ma 2 et ? at « ^ 58 • Additional to the current derivative data such as 

day high" . "day low" and "net change from previous close", CTP 22 maintains an 
update sequence number for each ticker symbol in addition to independent tradina 
session denvative data, true 52-week hlghi^nd lows, contract life hiSh/lS and 
to nrovid^ T hi I hs / lowS to ' the **Y- * separate consolidated recorS isupdateS 
to provide these derivative data for issues that trade in a consolidated market 

Sets ^ eXChan 9 es < SUch as of the equities listed in the pr^ary 

DEPR: 

5 V Pdate u S , m f ket 1 data file 58 and history file 60 and adds broadcast 
feed information, which includes a bit map of the message destinations for the 
particular security data within each transaction message. The broadcast feed 
information is stored with each ticker symbol in market data file 58 The 
transaction message enhanced by a broadcast feed bitmap is then retrieved from 
market data file 58 by subsystem 56 and transmitted to broadcast feeds subsystem 
S?1p V « ln ^ ace . 88 ', The appropriate statistics are then updated in market^ata 
tile 58, which maintains a current record for each ticker security symbol 
History file 60 maintains a history of updates applied to the curre nt sec urity 
record throughout the trading day for every security ticker symbol, which 
information is maintained primarily for error correction processing. 

DEPR: 

A periodic refresh cycle generation logic within each instance of message 
validation subsystem 56 automatically generates refresh messages that are 
transmitted on the broadcast feed at a priority lower than the primary data 
update messages. The refresh cycle provides a second level of assurance that all 
message destinations have the same data as the CTP. The refresh cycle is the only 
source for correcting customer systems that elect not to use the retransmission 
recovery service discussed below. Messages in the refresh cycle contain all 
"dynamic" data fields maintained for each security type. Logic provides for 
"intelligent" refresh that permits tracking of specific issues that experience 
recent activity in the market. The intelligent refresh option is normally active 
during the active issuend, when active, only the active issues are transmitted 
during the refresh cycle. The refresh cycle processing logic also transmits 
updates needed to prepare the remote system (CTP 45 in FIG. 1) files for the next 
market open of exchanges where trading is not continuous around the clock. 
Messages in the market-open cycle contain both dynamic (updated by market 
activity) and static (not updated by market activity) data fields. The 
transmitted static data fields include any defined system-wide "alias" symbols 
for the security issue. — 
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DEPR: 



subsvstem a 78 d tFTG n l??**?* Receives requests from custom feeds management 
subsystem 78 (FIG 2) for the addition or deletion of ticker symbols from 
specified custom feed lists. These requests are validated be for^ tra nsmission 
from custom feeds management subsystem 78 for both entitlement to moSi^y tne feed 
and entitlement for the data. Subsystem 78 also verifies that the requested dill 
will not cause the custom feed to exceed its allocated bandwidth. Melsaqe 
validation subsystem 56 updates the Market Data File 58 record for each securitv 
affected by the custom feed request and adds/deletes the feed from the list of * 
feeds to which the symbol is a member. Whenever a symbol is added to feed 

market V ^ d f 10n Subsvstem 56 generates a summarTm^iiage for that symbol ' and 
marks it for transmission on the feed to which it has been added. ' 

DEPR: 

Messages are passed from validation subsystem 56 to DQA subsystem 64 (FIG 2) in 
™V n ^ rnal P rot ? co1 bv wav °f kickout file 65 over the interface 90 interface 
90 handles several types of messages, including exchange-generated correction 
messages, exchange-generated administrative messages, exception messages and 

and/or 56 e6 I^h S of h tJ heade ^ fi ^ d validation tests^ithin subSyltSS 52 

tht ™h * messages has the logical contents necessary to support 

the subsequent processing logic. For example, an exchange-generated correction 
message can include a correction header, correction source? message typT 
Tn an «^ a ^?n' error ° r correction), timestamp, original security data (exchange 
ID, symbol ID, symbol sequence number, volume size, last price) , and corrected 
security data (exchange ID, symbol ID, volume size, last price). The resulting 
i»?*lf C tlon n m ? ssa 9 e created by an instance of subsystem 56 and transmitted over 
™S C f ?? 18 f! ln d ^ nomln f ted adjustment message. Adjustment messages are 
created following the update of market data file 58 and history file 60 and are 
sent by subsystem 56 over interface 88 to broadcast feeds subsystem 62 for 
distribution to the underlying network destinations. An exemplary adjustment 
message includes the adjustment type (volume adjustment or volume and low price 
or volume and high price or price adjustment), security data (exchange ID, symbol 
ID, symbol sequence number), and trade data (volume size, last price). Adju stment 
messages that cannot be processed by message validation subsystem 56 are 
forwarded to kickout file 65 for manual processing in DQA subsystem 64 (FIG 2) 



DEPR: 



Administrative messages are received from input feed subsystem 50 and processed 
by message conversion subsystem 52 . An exemplary administrative message includes 
administrative header, administrative source, network ID, CTP ID, message type 
timestamp, exchange ID, and administrative text. Responses to such administrative 
messages create updates to market data file 58 and, in some cases, history file 
60. Such updates may include an adjustment or transmission of a response to 
broadcast feeds subsystem 62. An exemplary response to an administrative message 
includes message type, security data, exchange ID, symbol ID, symbol sequence 
number, optional flags, administrative data, creation date, termination date, and 
action (new security/issue, termination of security/issue, earnings data 
modifications, trade history update, X-dividend, stock split, etc.) 
Administrative messages that cannot be processed by message validation subsystem 
56 are forwarded to kickout file 65 for manual processing in DQA subsystem 64. 

DEPR: 

Exception messages are those messages that are rejected by message validation 
subsystem 56. Exception messages require manual intervention by a data quality 
administrator who must analyze the exception message and enter the corrected 
data. An exemplary exception message includes exception header, exception source 
(network ID, CTP ID), message type (no find, price kickout, volume kickout or 
text message) , timestamp, exception code, security data (exchange ID, symbol ID, 
symbol sequence number) and trade data (volume size, last price) . Each exception 
message demands a manual response, which may result in message rejection or 
correction by updates transmitted to market data file 58. A manual adjustment or 
other response to each exception message is transmitted by message validation 
subsystem 56 to broadcast feeds subsystem 62 and therefrom to the underlying 
destination network. 

DEPR: 

Market statistic subsystem 66 also receives, processes and responds to requests 
for the addition, deletion, listing and correction of statistics forwarded from 
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sSsvstem ■ i h P lu f alltv . of lo 9i<:al applications within market statistics 
subsystem 66 includes statistics logic for creating market -related statistics 
!" C ;„" flumes averages, trends and the like, options volatility indices ?0VIs) 
mainteln^ ^7? ^t™* ClaSS DisplaV (D0CD) systems, and the creation ' 
aTop^c^st <* ^k, such 



DEPR: 



Broadcast feeds history file 70 contains a series of records each containina the 
block number, symbol ID and a pointer to the transaction log file 68 location fl r 
each transaction message in the block. Broadcast feeds history file 70 da£a are 
used to reconstruct a block for retransmission to any of the feed message 
destinations The history file 70 record is completed and saved when a 
transmission block is filled and sent or when no more data are available for 

tran^- SS1 ° n £ he hlOCk iB cl ° 8ed and sent P«tially full Part ial^filLd 

transmission blocks are sent when sufficient transaction data are not available 
to keep the transmission current (e.g., within 500 ms of transition tim^st^. 

DEPR: 

FIG 4 shows the feed management data flow diagram for CTP 22 (FIG 1) Custom 
feeds management subsystem 78 accepts feeds manipulation requests from DQA 
subsystem 64 on an interface 96. Subsystem 78 also accepts feed manipulation 
requests from users in the underlying destination network on internee 72 
Subsystem 78 validates user entitlement by requesting it from CSS system 48 (FIG 
tl'il I h % -!V S ent ^ tled to manipulate the feed definition and the feed is not 
mes«L r ^ ^city limit, subsystem 78 forwards the request as an internal 

interface q « M aPPr ° Pri ^ e / nStanCe ° f meSSage validation subsystem 56 on an 
interface 98 Message validation subsystem 56 adds or removes the feed indicator 
for the symbols m the request, generates a refresh- summary transaction messaae 
for adding the symbol to the feed request and forwards the message o Sroadcaft 
feeds subsystem 62 for distribution to the requested feed only. Message 
validation subsystem 56 responds to custom feeds management subsystem 78, which 
responds to the requester specifying a completion code. 



DEPR: 



for CTP » I t t l lm ^ e t ln nUmber t0 the SVStem ha rdware capacity provided 
f"^? I 2 ' A ™ St ° m 1 feed chan 9 e ^quest includes the feed identifier, the action 
to be taken (add, delete or display) and the ticke r symbol or list of symbols 

=^ ln3 wild-card designations) . Because each record ( symbol ) in ma rket da ta 
file 58 includes a list of feeds (message destinations) to which it is a member 
custom feeds management subsystem 78 manipulates market data file 58 records by' 
way of message validation of system 56. If a change cannot be permitted a 
message is sent to the requesting system denying the request and a rejection is 
produced and transmitted to kickout file 65 for monitoring and follow-up by the 
DQA operator. The requested change takes effect before the next update is 
received by message validation subsystem 56 for the relevant symbol . The feed 
list change also causes subsystem 56 to generate a summary message for broadcast 
by subsystem 62 to the underlying network. A response to the request is also sent 
to the requesting customer system by the same route. 

DEPR: 

Custom feeds management subsystem 78 processes requests as described above 
without logic for mediating conflicting requests. Where more than one terminal is 
entitled to send custom feed update requests for a single custom feed, no attempt 
is made to keep the symbol in the feed until all terminals have requested that it 
be removed, for instance. 

DEPR : 

FIG. 5 provides a schematic view of the DQA data flow of the CTP 22 from FIG 1 
DQA subsystem 64 receives copies of the messages from kickout file 65 that have 
failed testing by message conversion subsystem 52 or message validation subsystem 
56. DQA subsystem 64 may request the entire current record for the symbol 
requiring correction by way of message validation subsystem 56 and then may 
perform correction and forward the corrected record to subsystem 56 for storage 
in market data file 58 and history file 60. All manual operator activity is 
logged to a corrections log file 100. Subsystem 64 also requests that market 
statistics subsystem 66 add/delete or modify statistics or may request that 
custom feeds management subsystem 78 add or delete symbols and so forth. This 
corrections function includes making online adjustments to the market data 
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responsive to data received in correction messages from the exchanges (when these 
cannot be automatically processed) , exception messages from message validation 
subsystem 56, administrative messages from the exchanges and data from a number 
ot other sources such as reports and newspapers. 



DEPR: 



DQA subsystem 64 provides an audit log of all manual activity and maintains 
statistics to monitor performance at the group and individual level. Daily 
performance and market activity reports are created automatically. A manual 
interface is provided to permit setting of the message validation parameters and 
changing of the mode to enable or disable the validation testing by security type 
within each exchange. DQA subsystem 64 also provides an interface to the Exchange 
Definition Table to permit trading schedule modification for any of the exchanges 
that source financial data to the CTP system. The Exchange Definition Table is 
used to schedule the maintenance processes that are periodically performed on the 
CTP system files. Subsystem 64 also provides manual interface for the custom 
feeds administration function that supports the display, addition and deletion of 
symbols from individual custom feeds. Finally, DQA subsystem 64 provides a manual 
interface to market statistics management subsystem 66 that permits definition 
monitoring and adjustment of the internally-calculated market statistics. 

DEPR: 

DQA subsystem 64 communicates with custom feeds management subsystem 78 on 
interface 96 Subsystem 78 processes DQA requests and responds to DQA subsystem 
64 after feed manipulation is complete. Messages are sent and received in 
sequential order and interface 96 does not support priority queuing or any method 
of message manipulation. Messages between subsystems 64 and 78 include add/delete 
symbol to/from a feed, add/delete feed, and modify symbol/feed parameters. 

DEPR: 

DQA subsystem 64 communicates with market statistics calculation subsystem 66 by 
way of interface 102. Subsystem 64 forwards statistics manipulation messages to 
subsystem 66 which processes and responds following completion of the requested 
statistics manipulation. Message are sent and received in sequential order and 
interface 102 does not support priority queuing or any method of message 
manipulation. Interface 102 handles messages including add/delete market 
statistics, add/delete symbol to/from statistics, modify market statistics 
parameters and modify statistics value. 

DEPR: 

Custom feeds management subsystem 78 communicates with message validation 
subsystem 56 through interface 88. Subsystem 78 forwards feeds manipulation 
messages to message validation subsystem 56, which processes the requests and 
responds following completion of the feed manipulation. Messages sent on 
interface 88 are received in sequential order and interface 88 does not support 
priority queuing nor any method of message manipulation. The types of messages 
sent between subsystems 56 and 78 include add/delete symbol to/from a feed and 
response to add/delete symbol request. 

DEPR: 

The retransmission request identifies the specific feed, the range of missed 
output data blocks and type of recovery desired, whether tick-by-tick or current 
data. For tick-by- tick recovery, subsystem 74 uses data from broadcast feeds 
history file 70 and transaction log file 68 to reconstruct the original blocks of 
transaction messages and sends the blocks in sequence over interface 76 with a 
flag to indicate " tick-by- tick" recovery. For current data recovery, subsystem 74 
uses broadcast feeds history file 70 and knowledge of the missing block range to 
obtain a list of symbols that were updated during the missed sequence. This 
"missed" symbol list is then used to obtain data for each symbol from market data 
file 58 and recreate current market data record summary messages for each 
"missed" symbol . These summary messages are transmitted on the virtual recovery 
circuit (interface 76) with a flag to indicate "current data" recovery. Current 
data recovery transmission blocks contain new block sequence numbers assigned at 
the time of the recovery session and have no relation to the original update 
transmission blocks or sequence numbers. 

DEPV: 

(c) correction processing: compare original trade data to correction data and, 
accordingly adjust volume, price or both. For symbol correction processing, 
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adjust volume and price per symbol . 
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705/35 

CCXR: 
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ABSTRACT: 

A central ticker plant system for distributing financial market data that receives 
ticker feed data from many exchanges throughout the world, processes and formats 
the received data and then distributes or broadcasts the data to regional 
SfnM?" ^ ? 5°^ ° f securities transactional data denoting the security 
ffu^ tnl^lri d transaction *l ^ta. The central ticker plant system is 
fault- tolerant because of novel hardware redundancy and mult i- thread software 
processing architecture and operates continuously during hardware and software 
maintenance and repair ensuring that every financial market data message received 
from the exchanges is included within 500 milliseconds in broadcast output 

18 Claims, 12 Drawing figures 
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